The cats did not sit quietly in one place unless constantly attended , so we trained them by putting them in a wire netting box for several hours.
The training was not difficult .
Intestinal movement was observed by inserting a rubber bag in the intestine through the fistula. The bag, 2.0-2.5 cm in length and 1 .5 cm in diameter, was connected to the gum elastic catheter ; the bag and catheter was filled with air at about 15 cm water column pressure.
The catheter was connected to a water manometer with a piston recorder by which changes of the inside pressure of the intestine was written on a kymograph . The record continued for about 3 hours, during which time there were no changes in the regularity of intestinal movements. Occasionally the bag entered deeply in the intestine without recording the movement. In such a case it was pulled out and then after attaching a supporter the movement could be written by inserting it again. To check contents flowing from the intestines the fistula was plugged with an air illed rubber bag, while cats were not used for the experiment.
Intravenous injection was impossible with the cats, so drug application was carried out by sub cutaneous and intramuscular injection, vapou rizing volatile drugs in a closed box for the study of inhalational anesthetics, and pouring into the intestinal lumen by a thin polyethylene tubing attached to the balloon. The experiments were peformed at a temperature 20°-30'C. 
Effect of inhalational anesthetics
For administering inhalational anesthetics a conscious cat was placed in a closed box (33cm x 50cm x 33cm in size) in which the dug in a dish gave off a vapour naturally. One side of the box was made of plate-glass to observe the cat ; this box was not completely air-tight, so that some amount of the vapour might leak out. The approximate amount of vapour in the box was found by measuring the residual amounts of the drug after dis continuance of inhalation.
We observed changes of the behaviour of the cat in the box while inhaling anesthetics and after removing the drug, and after putting the cat outside the box. Whenever the anesthetics were applied there was, then, a sequence of events : a little struggle, lying down on the abdomen, and marked depression.
For convenience sake we have defined stages of anesthesia as follows : tonus when the animal did not hold up the head. Occasionally intestinal movement was abolished momentarily soon after ether was applied, which might be presumed to be a reflex ; for complete recovery occurred again promptly. Several minutes after the cat was placed outside the box (when ether was stopped) the movement occurred gradually again and then recovered completely. No effect on the motility was observed if 5-10 c.c. of the aqueous solution (8% at 22'C) of ether was administered directly in the intestinal lumen, but 1.0 c.c. of ether itself poured into the lumen enhanced the tone temporarily.
Chloroform and trichlorethylene have the same action on `intestinal movement as ether. Amounts of drugs vapourized in the box and necessary for anesthesia (stage E) were as follows : ether was about 20c.c., chloroform was 3.0-4.0c.c. (av. 3.4c.c.) and trichlorethylene 1.5-3.2c.c. (av. 2.4c.c.). The relation of the motility to signs of anesthesia was showed in Table 1 
Effect of nonvolatile anesthetics
Nonvolatile anesthetics were administered intramuscularly or subcutaneously to a conscious cat, slowly induced by a dosage of 50 mg per kg of methylhexabital sodium. It was very difficult to recognize exactly the relation of the intestinal movement to stages of anesthesia in the case of nonvolatile drugs, but it was observed that inhibition of intestinal movement took place roughly in the time when the cat was in an abdominal position. The inhibition lasted for about one hour or several hours and then the movement gradually recovered.
Neo-Cyclopan* (a new barbiturates preparation) 1.2c.c. per kg was administered in the same way as methylhexabital sodium. It induced the same process of anesthesia, neverthe less intestinal movement did not stop, although there was a slight diminution in size of contractions.
After injecting urethane 1.3 g per kg a cat became slowly depressive and reached stage C or D in about one hour. About 30 minutes after drug administration intestinal movement was diminished and sometimes abolished, but even 3 hours later it did not stop completely.
Neo-Cyclopan sodium was prepared as follows : thiopenthal sodium 0.15 g and methylhexabital sodium 0.20 g were dissolved in aqueous solution containing sulpyrin 0.50 g and sodium carbonate anhydrate 0.012 g.
Influences of certain drugs upon the action of ether on intestinal movement
It is said that decreased motility caused by ether is due to sympathetic stimulation and smooth muscle depression CJ. Adriani (5) Chlorpromazine A dose 1.5 mg per kg of chlorpromazine injected intramuscularly showed no effect on intestinal movements of conscious cats. Ether inhibited the motility in stage D of anesthesia, after premeditation of such a dosage of chlorpromazine. But it was not so complete that sometimes a slight movement occurred. Intravenous or intramuscular injection of chlor promazine showed no response to the motility as long as it had been abolished in the anesthesia.
Apresolin
About 20 minutes after Apresolin 20 mg per animal was administered in the intestinal lumen, the tonus became somewhat higher. By intramuscular injection of 5.0 mg per kg, moreover, size of contractions was diminished.
When the cats previously treated with Apresolin were induced to the stage D anesthesia by ether, the intestinal movement was completely inhibited as no premedication. It was noticeable that after Apresolin a marked salivation was caused by ether.
DISCUSSION
Yokota (8) and Tamura (9) have reported that ether stimulated intestinal movement temporarily before inhibiting it, and in our other experiment (10) with restrained cats it was observed, too, that ether administered to trachea through a glass tube enhanced the motility of intestines at first and then inhibited it. Miller has stated, from the experimental results on dogs with intestinal fistula, that the relaxation of the intestinal tract was synchronous with the onset of third stage anesthesia, and that the small intestine and colon recovered rapidly after stopping ether, and showed increased activity ; the intestines developed exag gerated peristalsis, while the colon showed a marked increase in tonicity.
In the conscious cats under the unrestrained condition, however, intestinal movement is inhibited without initial raise by ether, as well as by chloroform and trichlorethylene in a certain anesthesia stage in which the animal could not hold up its head voluntarily. No exaggeration of the motility is shown during the recovery period. There is no effect on the motility when aqueous solution of ether was administered into the lumen of the intestine.
So it is considered that such an inhibitory response of intestines by ether is possibly of the central nerves.
When the cats were treated previously by adrenergic blocking and ganglionic blocking agents (C; and Imidaline) respectively, intestinal movement was not inhibited even in the ether exerted a depressant effect by acting on the intestinal muscle itself. But such a peri pheral effect is unlikely in ether anesthesia induced in the conscious cats unrestrained ; for the motility readily recovered several minutes after ether was withdrawn, in which the animal became able only to hold up its head, and neither decrease nor inhibition of the movement was observed by administering ether solution directly into the lumen of the intestines.
This experiment shall be carried out to investigate the actions of central anesthetics on the intestinal tract with an improved equipment in which an unrestrained cat inhales the drug vapour. The box used in the present experiment was not made so precisely that the concentration of vapoured drugs was not able to be regulated exactly, to continue the same concentration for a long time, and to observe the signs of anesthesia in detail.
SUMMARY
The authors have completed a recording method of intestinal movement in conscious cats with the permanent fistula under unrestrained conditions. Regular movement of the small intestine could be naturally observed for about 3 hours without any changes.
Ether inhaled in a closed box inhibited the intestinal movement under a slight relaxation of the tonus in a certain stage (stage D) of anesthesia in which the cat lay on its abdomen without voluntary movement. Chloroform and trichlorethylene showed almost the same effect as ether. Methylhexabital sodium injected intramuscularly or subcutaneously in a dose of 50 mg per kg inhibited or decreased the motility in a slow process, but sometimes did not cause complete inhibition even several hours later. Urethane (1.3 g per kg) acted simi larly as methylhexabital. Neo-Cyclopan did not arrest the movement in the deep anesthesia (stage E), although the tonus was somewhat relaxed.
When ether was administered after injection of Imidaline or C6, the inhibition of intestinal movement was not observed mostly in the anesthesia. It is likely to indicate that the sym pathetic nerves are stimulated by ether in the beginning of anesthesia.
The motility was not affected by Apresolin (5 mg per kg) nor by chlorpromazine (1.5 mg per kg), and premedication of these drugs had little influence on the inhibitory effect of ether upon intestinal movement.
